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[itsRII 1 ] S i K— t°>'2/'iiJK*^ ixlQi 9/cm 

mm 1 oa-fi:^' u A^-fb-^ii^^ftiaitwJi § ixf^ 

yyh'— XiiS i K— b-y^/ii^j&i 1X101 9 / 
c m3 l^ATX'h 0 , m.mK.iim&ii^ lxl08/cm2 

Mo 

[ If ^11 2 ] MIB^ 2 coa-fE^' 'J A^-fb-^ifei^^ft:® 
cOKillEffi^gJK*^' 1x106/01112 laTT-Jb^ftiR]! 

[»«ia3] mriemi . s.t>vx{i:m2coa'fb;i* y'>A 

1X101 9 /cm3 Jil±-C-*-&^3«a<t:;?'U'>A9^ 

it-^m^wm h.wms comity u 

j&nxioi 9/cm3 tJiTX'^ <7)ffi-ft:;^'" y a 
i^fL^ wsftii > ^ «^ !> n*Ji 1 j^M 3 

^i^t S i to K-t°>-27"aS;5)i 1X101 9 /c m3 

"T-^H 1 cox^i: , mi^ox^f*. mmic7)m±.izyy 

K— 7\ X{±S i c7)K-b°yi?ltS>6U x 1 0 i ^ /c 

m 3 liiTT- -^^ ^is 2 cos^bT?' y ^M.^it'^m^i^mi 
mm- coum t^riMt^zt^wmt-r^m-ft^' 

i7)M^b^' y ^ A^^b-^^^#;*M^JS^:fr&« 

is^oM-fb^ y ^ j^mt^^mi^mRcom^ijm . 

CIM1I8] mria^2«xMl. s i v-i::yym&^^ 

1x101 9 /c m3 h 3 corn-it:^' v^M,m 
ig 3 cojimm. mm 3 offi^b;<?" y ^j^^it^m»wm 

±iZS i K-t°y/?S^;^jn X 1 0 1 9 /'cm 3 iilTf 

afe^m4(0S'fb;er y ^A^^b-^!f^^^*s*?^fi!t-f-'g.m 
mtij y A^'fb-^ft^f^isateo^:^^*, 
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20 



30 



40 



[it^lll 0 ] mWy'yymY.-^MtS, i H4 , S i 2 
Hs , S i HC 1 3 . S i H2 C 1 2 , S i H3 C U 

s i CI 4 t^sh^hmt^t:>m\tfLh'yt^:< t h lot-^ 



[if^i 1 ] immmmm.w^'i^t'fymwmzi.^ 
t:fattoa-fb^' y ^ A^^b^ti3^»#:KSi^sJg:^ffi, 

*-fb-^!ri5¥W#;Jl^J5£;ft§'ti:S^ t tJ; '9^FMS^^■l.a 

-fb^ y A^^b-^^#*«Mc?)»jt^rstc Jr3 V . 

KS±t:vM3yy#5iliffit i^MffljS^at: i 0 s i F 

-ey^iiJK^&i 1x101 9/cm3 \:x}LX-hhm i to 
a^b^'y '>A^jb-&?^^#*a^ffM-r^® i oxs 

m 1 i^jx^a. ism 1 c^sjb^' y d^mY/^\m'mm 

IXZS i b'-UVi^lUK^i 1X101 9 /c m3 JjiTf 

J>.g>ig2c7)a'fb^'y '^A^ib^f^^s^MSrffM-f-sm 



[0001] 



te{4^S&ffiML3t nS*fl;tt^:S"-r^a-fb;^^"y ^A^ 

^t^m^mimmizm-th i^cox-h^. 

[0002] 

M:t>^4 0 0 nmiT^C7M^M:WMX-h^fzib^ 

m^t.X'<r)^^}mm.h'th:ihifiX'^ . ^^ftl^-if^r 
^ (FET) oia=^«^7-VN'>fx^<?)*GffliW#$:h. 

[0003] ic7)j;3 ^a'fb;e*'y J^^t-^'i^^w^ 
a-fb;*'" y ^ A^-fb-^*S!i^#:co^ t ^ 



r T^^mmM , X b ^vl^^coaM± ta{b;i?' y A 
*-fb-^¥»#:&'^xnJ^b^'^ix->r;k^iR§-li:.|.„ Z. 

[0004] aiKh , mm.±.hzm.m^tihm.i\L^'') ^a 

50 ^'fb-^^#flsi:c7)^&^Sitll;i)^';*c#ftn{^\ ttfeJitc 



(3) 

3 

s i: -s. . mm. mm^7- 202265-^^ 

fSs #M¥7- 1 6 54 9 8-f-^|gt{i:ZnO}i)^iij^cl> 

aNy^'■y :7r-iitS>-l>i>o<J0. Riltefi^Sti. 10 10 

[00 0 5] -^ioz-cis^. J; 'onmmiLm&ii&mv^^ 

S&:S$'^'?''l>ELO (Epitaxial Lateral Overgrowt 
[00 06] 

^wmmk.x.^o^i^hmm^ mmz 
'AX'\%%mm,zmnw^^m^ . ^(rmnm-i^w^\^fz 40 

X b 7 T^ffM-r-S. 7 :r b 1; y XST-#W4 0 SrffiT 

s-fr-cLta^ -tcoimz. ELoj£-r-i#^>tLi.a-ft;ft^ 50 
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0 . mti^^yr^ rmu±i,zm.im^mi^im^Lfz 

mti^'^ t^^. z. tuiMmmizwm^m^ l/s*-? t 
imLx^^yy°mmmmi>zhyr-mxh^. ^fz. 

[0007] :^^m<^mmi±. m^t^'u ^j^^m^t-^^^ 

[0008] 

iti^m^mi^xmii. s i v-ii-y^mMtn x 1 0 
mm^tifzyyp—y. xns i b'-t°>-^^?ii^An x 

101 9 / c m 3 iJiTT-* m 2 iOa-ft.^' y ^ M^^^t^ 

[0009] :^mMi:zt3if:i>m'(t:^'[)'^j^^{t-^m^m 
i^^Mcommjjmt. mR±.i,z^nf&Mmiz x 0 m^t:^' 

ithmt:^' 0 ^j>^mit-^^i^mi^<omm.yjmizi5 v ^ 

X. MU±I^ZS i K— fc°>'i?"iiJK:^)n x 1 0 i 9 /cm 

J5!c-r-l>lg 1 COTMt . ^ 1 COTMtk. Mm 1 cOilii- S 

1 r:~t°yi/'m&iP 1X101 9 /c m3 OTT'S?)'!'® 

2 com^t;^' y A^^i:^!r^3^»#:Ji ^ffMf 2 ox 

[0010] C:(7)J; -5 tCS 1 K— t?>-i/}iJK>?!n X 1 0 
1 9 /cm3 \ii±X$)^S i U v^Mt. <1<?)S i U >/ 

■fM±tcs 1 K-t"y^"ji^*vyH-7\ XJii x 1 

01 9 /c m3 lilTT-^i'l. S i y'T—m^^^^-t^m 

m.b'ttuf. KiiiL(7)fS:mtf^x-^ ^ . znx'. sirr- 

c^ffiM*^'T-# SJl*^ S^-r, S 1 y -y^MTIi, S i ti^ 

Vi—tLX fSfXU ^r<. ziy^' ^-i-yhtLXf&M 

±i>z^M^^hm.^t^' u -^A^-ft-^^^ftiji^SMJK 

;^''y M,mit-irm^mi^commi-zm.it:Vv -^A^it-^t^ 
mxu. mMm^t^'v ^j^m^t^m^^mi^comm±x-co 



(4) 

5 

^■fh ij <7)X'h h . (^yWM%Mt^t^^Wt h c t 

}Lht£h. ^crtfz)^^ mt^m^L. m^-r^mm±x'^ 

it^SfrJIOS i ^■-t°>'^■■^iS^ 1 X 1 0 2 0 /c m3 
mi>±S i H — t-y^ltS^ 1 X 1 0 1 8 /c m3 tlTt 20 
US i K— Uy^-^IS^ 1X101 ^/cms iHTt-t 
s- 7 r -S ^ ^ L . Hi OS-f t,;^' U Aj^-f l:-^!t%^ 

X 1 0 8 (i/c m 2—1x101 0 m/ c m2 ^f tfe 

ii^mwm(^mmx c^nmmumw. sr 1 ism § -tt i> c 30 

i:35i-C'# . 1X10 8 m/c m2 J^IT. $ ^\>zmt. L< 

i± 1 X 1 0 6 fi/c m2 t -r-i. .1 i. o 

[0011] iS2coa'fb;!5^ 'J'>A^-fl:-^!feii|iW 

#cii±ic. s i Y-y^i^-frnm^i x 1 0 1 9 xc ms 

y\^—y\ xtis i H— b°>-:?''ilffi3^)U x 1 0 1 9 /c 

[0012] icD J: -5 (.C, Si y -y^Si; S i TT— S 40 

; t . WIS i U 'y-^-Mti S i ^ S ^ 

i: "Cisffiffifjo n m.mm. t-th^t ¥T ^hfz>^. mm i 50 
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[0013] tfz. mnm^t^v ^J^^^t-^m^mi^m 

wnzin-r:i>mi. Rx>'xxi,m2(r)m^t:9u '^A^-fb-^ 

(osx<i. osY<i. ogx+Y<i ) T'^t" c: 

[0014] S i K-b°yi7£^Jgt4t{ii^7y* 

'ft-^^Srffll^'i.o icOi-^y^-ft-^tiS i H4 . Si 
2H6. SiHCls. SiH2Cl2. SiHsC 

1 . S i C 1 4 ■ib^(>m.^mi)^(>mi,^ti^'J'^^^<t 1 10 

X%?>^ Ziic^coWM^m^-^tiii. s i trzii^ixi^cr) 

-ft-^^ijj&i^ >'^' 5 hfzi>fX'ii^< . mmx < 
yht,zi,^x^fzmjt 

[0015] miam 1 com^t^tfu ^j^m^t-^wmmt 
^i. i i; j: D msL±.i,zmi><zmt^' y A^-ft.^^^ 

-Cg^^, M.W.mz\±^ In^AlyGai - ^- ^N 
(0gX<l. 0sSY<l, 0^X + Y< 1 ) T'^^-tc: 
biJ^X-^. 7 OQ'Cl;XY<^:>\&^^^X'm^'th. 
tm<^)^$: iY L T JjSc* S ^^tzM^t^' y ^ A^-ft^^W* 
#:{i^faffl«S.3t D tORiltefaiii' 108—101 o{g|/ 
cm2 ^cofzi^. Ti&MiO±l,ZS i y -y-fMi: 

s irT-iIi:&jj!t;^§-ii-l)it(cJ;y. J; y*SHm<?5 

[0016] HulEM^L^ y '^A^-fb-^ifiii^^ftcSKoa 

^yymmmizx ^%mmM:mMM:Tm.tm\<^fzib. 
mm^M^-^^^b:^-x^is-tL\^\ tfz. mmxi&x 

[0017] tfz. m-it^'v ^ j^mt-^m^mi^m u 

{i, S'ft;;«f y'^Am-fl:-^^#:^xb°^'^i^-\';P'jSS 
cOT'Sb o $ ^> . S-ft,;??' y A^-fb-^^!!j^##:jg 

^tg ^: L . ^tHzXK) mtij y A^-f ^> 

=5: !> .1 i; ifiX % h . *^0J5tc*i \ ^X 
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[0 0 18] 

101 9 / c m 3 iii±T'Si I. m 1 u A^^t;-^ 

3 h , UmicOM-fb^ U-^A^-fb-^ISgiti^ft: 
«±(:WJi§ti./::y>'F-r. Xlis i K-b°>'j/}i^ 

^{jnxioi s/cms \;xr'chhm2cfm'it:^' 'J ^^j^ lo 

[0019] mrlBS \WM\iZXti^=7ymt-^^m^. 

Z.fti^CTil^'yy^WL^m.i^ i H4 . S i 2 He . Si 
HCI3. SiH2Cl2, SiHaCU SiCl4 

[0020] wmw. 1 coa-fb^' y ^^j^mt-^^w. 

xAlyGai -x-yN (OiX<l, 0£Y< 1 . 
OSX + Y< 1 ) h-t^. 20 
[ 0 0 2 1 ] S** 1 

[0 0 2 2] S!r«2 

[0023] mTt3. ^mMcr>-mmmmizi5ii-hm^t 

i,zm&$tihi>coX'^^-^. 50 
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[0024] ^^BJtcfcV^T. 

(6H. 4H. 3C) . i^yny, ZnS. ZnO. S 
i02 . GaAs. GaP, :y'-i^^yV. NdGaO 

3 . ^(^mi,zmimi^m^m^mi>f ^tii, . mit:^^'^ 

titrBfrn-h. ^comtii>zxK)mm.m^t:mmz't^^ 
mm. mmmt. -^comi^zitJ^Ty o-zi^mm^^-t^ 

t> OT-J) -5 T t i V \ 
[002 5] TttS2 

mrie*«±t;8 0 0°Ciy.T<7)ffiiaTvs->y yr~mt LX 
InxAlyGai - x- yN (OgX<l. 0^Y< 

1. o^x+Y<i) mi:iYLxmicDmit^'<j-^M,m 

0 O'COT, if 4 L< {i:4 5 0°C— 6 5 O'CcOvfl^iEH 

c \ 8 0 0 °CJil±-Cv s- >y 7 r -S ^fig^^S •^^r^^iS^ 
ISIItt^fiTS-it-Ct^a^ MiJtil O^y^^.Xha- 
>S'y:7r-ilo;^^^-r. 2SffiiSi: LTi> J;i->. in 
{i. >'N'-y:7r— Ji (^lOTiffiii) ±tc:Sl2c7)Tttyi$' 
9 5 o°ci.:Ji±«s^-r-fl!(;;S§-tt-& <I h tci O . 

0 . f^@T«§ii:^ffi-fl:^ y "1 2^Mt-^W^m^^z 
t J; -5 T ( ±^^B&-r -g. i 1 1 T- ^ S „ 

[0026] a-fbj?'y '^A^-fc^i^^^^c 

luiBK^l±tcTtie2^?FMf*. mxoymY.i] 
y A^-fb-^^#:&l/|S 2 <oa^t;;!if y ^ A^^t-^^Sj 
¥«#:^B!c*§1i:l. „ iOM-ft:;^' y '^A^^b^^i^ifi^fr 
(i— fetl n^AlyGai - ^- yN (0SX<1, 

osY< 1 , o?gx+Y< 1 ) x:m.-t:ihifix:^h,. ffl 

L, Z.fLi6\i'M\-^\izmts:hm^X'h-)X%^k\^. ±fz. 
S icDfi!ltC(i:, H-^^°y^i: tTOS/c{±Ge^Sna 

■ti-TtS^b;^?' y A^^-fb-^!|t^^#;i; LT t> J; p 
M^^WiMg. Be. Cr. Mn, Ca. Xnmt)^^ 
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[0027] tfz. mi (TimAYJi u ^j^m^t-^m^m^ 
[0028] a^i^^u ^ •L.^it^'^^^^i^xm.iTtmmj] 

SMfflxb°i'^>-^;Hi!c^ (HVPE) ffitci OlglcD 

[00 29] *:^9Jtfcft.& . 1 mfflJjSc«¥g^: LTII 

J^c^ Sr fi^ ^ ^ ^ n ymmm^Z J; ^ mQfS.M { hal ogen-tr 
ansport vapor phase epitaxy : HVPE) ^t)^^fif^il. 30 

[0 0 3 0] VNn^'y;^fXfc LT{±HC l^-ffi^^)^ ^ 

a u ^ M.^-it-^m^i^iAm.±i,z^^ § -^-i. . h v p 

f 'Jjl-t tfrt;i>» L . ^ S i c7) F - b° >' ^'•■( ± fflit 

mx-t ^Ztl^z^'o. i^^y y^ij :^<n'^m^fm\ L 

[ 0 0 3 1 ] S 1 ^OSft^ y 
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?^tf. mMX^h. Z^X\ m 1 c^M'it:>0' V J^mt-^ 

[0032] i:Kizm 1 ^oM^t^ u ^ j^^^t^m^mi^i 
[0033] 112 ^M.^^\:^m^^mtm i 

±t^^. fzfz L.mi (TMAkJi y -^j^mt-mh^w. 

\irmm9:m^miizmmmM?i-i)^^-t^ tzubMrnrnti^ 
'j^-^\-^ijmitLVK^ tfz. m 2 enmity u'^M.mt^ 
m^mi^commt lxi±. miMi^^mmi^z^^tiimizm 

m^tctl 5uva\:j±X-$.M£^'^\ ^(^yfzisb. 112 to 

M-fkx^'y ^j^m^t-^^mmm^ 1 5 u mm&<^m 

Mi^'^m^jiMMmwdix^.tum o c v d m^^immm 

[0034] ±iB«B)c*:^j-&t J; 'on^fifzmit^^ 'j ^ 
■^^i^mmtss.^ , =5ri3, :^mMt,z^y)n^ii.tzm. 

y A^-fL-^^Sg^^^cSrffl V ^tz i cOT^ixtf^TSS*^ 

fMtT^c^^ft;!^— rsS^ ^^-f-, 124 

[003 5] lil±J; Df#^>^i-safl:^'y '^A^^b-^iTij^ 

lxl08/cm2 iilT. J; 

Dfft L<{ii X 1 o^/cms vj.rx%hm2 cornet 

[0036] 

T-<r*^S:ffli.\ MOCVD^SiC-fe'y h iSSl 
0 5 O-'CT-l 0^r^<7)Hf— y— — >'^^^^fV^;7k:}i• 
[0037] mz. Tim^ 2ii«JiT«S-t*-fc, t. 

-t. 5 1 o^'ctcUT. ^-v y r^':^^:**. ii^^ 

;«f"XtT>'^-Ti: hy;^f-;l';^?"y'>A^fflV\ GaN 

J; ^^hr\vyr~mi20 0::t>-^'Xbn— AiOMi? 

Wi4^*"t-'i.ii^fi)£*?asi 0 5 or,tfcv^-cjeff 3 

i: L.T7j<*^ 2 0.5 L/-5>. tTT^^- 
TSr5L/:5>. h y;<^;l^;^/ y ^^ASr 2 5 c c/:5)-P^. 

[0038] aSJitCTiffiJiSr^af*, lg 1 cOS-fL^y 



(7) 

1 1 

[0 0 3 9] t.'f. GaiUhLT. Ga;<^;l^^d1"-b 

c 1 sr^fi!c-r.&o ^^ur:^':x\,zm.m. mf/x\i7m 

aC 1 tTy=^-T:^'Xt^K]ii^^mm.WMi>ZGa.n 

s i K -r G aNj:0^i.lli cnrnvc:^' u A^^-ft:-^^ 

T' 1 0 3 0 "ciizmM hfz. mi <^mt:^ u "^-umt-^^ 

^##;Ofi!<;;Rj$SSr 5 0 A(m/h ourhLT, GaC 
I'^&m. 25X10-3 atm. NH3 iJ-iEEJiO. 
3 7 5 a trnt t/io S i C 1 4 -^i-IBi 2 . 87X10 

- 7 a t mi: L?t , ^iOm 1 comt^ 'j "^-^Mt-^m^ 

mmmm.5 o mx-^^^Mtz. 

[ 0 0 4 0 ] JjCt. HI cDM-fC^'U -^A^-fb^^lJi^^ft: 

^^fz. <10B#0jS^fri; LTii:. S i C 1 4 

1. OX 1 0- 8 atmh Lfci^Jl^'MijS^l^frSrlllfO 

^ y '^i.*^t,-^i^^##:SrjS:fta*5 0 /xm/h o u r 
T-Mif i± 1 0 0 mf JiScft^ -tir/t o 
[0041] VXhliZ^ iO%htLfzm2com^t:ff 'J^M.^ 

sjfi^Tli s i iiStiH 1 com-ft:^' 'J A^-fi:-^!|^i|iW 

2X101 9/01112 Th 0.^2 (7:>mYJ1 U ^ 30 
A^-ft-^!f^j^##:M{i 2 X 10 1 8 /c m2 ■c-feo/::^ 

lll2t^-rJ;-5fcCL|imcJ:Si:K3MK&^S 
{±2X107 cm-2 gjg-C35 0 . f£XPilT*.Sa-ft;;^?" 

[0042] mmm^ ] iissiMM i x'i^htvtzmY. 

[0043] K±. j; m^totifzmit^'') '^A^^^t^^J^^ 
[0044] L^JSM 3 ] HMM 1 J; 19 W^ttJ^^a-fb 

m±.hzv-^m^imm-h . 

[0045] ( nMrJi^:?'^ hJll 0 2 ) t-r, GaN 50 
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>/\ 10 5 O'CX'S i F— TLy^cA 1 0 . 0 5 Ga 

0. 9 5 N j;0^:l.nS3y^'^' bJil 0 2&4//mc0 

[0 04 6] (^^v^'Rgihiil 0 3) TMG. 
TMI ( M;;'<f-;M yi^'i^A) . T>'^— rSrfflV\ 
?aK£9 0 O^CtLT I no . 0 7Gao. gsNiO 

[0047] (nM:?'^-y HSl 04) iiCtC. iSJK^l 

0 5 0°CtCLT. ig|^;«f\XtTMA, TMGS.i;«'r 

— T^ffll\ T^-K— T<50A lo. o5Gao. 95N 
j; '9^.g.AJ1^2 5 AiOliffT'EJcSS-li:. i!l'->T. TM 

Atr±i6. ^M?%;e^:5^i: tTi^9>';i?'xSrffli.'>. Si^ 

5x101 8/cm3 K— TL/tGaNJ; D^SBW^ 

LAmtBrntc^mmmmtL. mmmiumco^mm 

[0048] ( nm:^''i KS 105) i^Jz. mMc^yi^^ 
X\ JMf4^'XtTMGayr>'^-r&fflVK T^K- 

Ti5DGaN iO^'g)!!^^?'-^" FBI 0 5^ 0 . 1 5j«m 

[0049] (vSttS 106) mz. i§^i 9 0 O'CiZ 
L. mm^^'xl^zTMl ( h U;><^;M yi^'^A) , TM 

SiSrSxlO^ S/XcmS V^—y'lfz I n 
0. o5Gao. 9 5 Nj;i9=5:-g>KSJi^l 4 0AOJK 
J?. i^5y;^";^^±i6. rVF— 7°C0I no . 1 3 Ga 

0.87 N j; 0=5rS#F«S:4 0 a<7)M»T-\ I^MS/ 

roino. 0 5Gao. 9 5 N^):£*$itS. vSttJi 

1 0 6{±. $m*5 0 0 AcD^MA'f-WFmm. (MQ 
W) 

[00 50] ( pM«^Mt3i46S 107) J^tti. 

mtrnti^mx'. m4:^xt,zTMA. TUGRt/ryE 

^'i;=x:i;^-7i!^jt-^">A) efflv-i. Mg^lxiQi ^ 

/cm3 H— Tt/::A 1 0 . sGao. yNiO^T-^P 

10 7^100 Acommx'^-M:^'^t 

[005 1 ] ( pM:^^-^ t^'Ji 1 0 8 ) mz. 1 0 

ryH-T^OGaNJ: O^^pM;^?'^ Hill 0 8^ 
0. 15um(7mif-TfiS.M:^-^^o crc7)pM^W Kil 

[00 52 ] ( pM^ ^ Kii 1 0 9 ) 1050 
"CXryV^—y^Al 0 . o5Gao. gsNiO^r^A 



(8) 

1 3 

mi 2 5 AcomMTiSM:^'^ . SEV>TTMASr±y>. C 
P2MgSrfflV^-r, Mg F-TGaN i '9^r-I.BaSr2 
5 A<7)MJ¥-r« § ^ti * 9 0 0^ D M LTSMm 

0 . 4 5 ;(/mcO®fS^S i D ^-g. pS^ 7 ■/ 1 0 9 
S-fiScSS-ttS^ pM:?'7'/KS{i. GaNtAlGaN 
i:&WaL/::S^S^«jii;-ri.« pMi?^vKiil0 9 

1 ?ftH^BJ:b&±tf i J&^T-# ^ KSgfrtO 

[0 0 5 3] (pM:3>':5':7 hill 1 0 ) ftatc. 10 
50°CX\ pMi^^^i/KJil 0 9(50±t, TMG. 
^::ir, Cp2 MgS:ffll\ MgSrlxlO^'O/cm 

3 h— TtfcpMGaNiO^r.&pM^:^^'^' hSi i 
Otrl 5 0AC7jMJ¥TMS-ii-^->, Ri£#ITf*, KiE-^ 

[0054] r--U ^i5^m. M^L!fl!l4^^«:^— <fS^ 

Ottit. ft±ii<50pM3>-^'^ hScD^HlCS i O2 J: 
D^l.ftiiM^ffMLT. RIE (RJEtt-f^^-x.y^ 
y^") SrfflV>TCF4 :^'Xizi. Ox-yf-y^-f-^ ^ h t 

[0 0 5 5] mz y b "yArmmk. Z rMMIa 

(ih LTZ r02 ) i D^l.ffiiS^f*MJIiSr. X.y^y 
^''(Cj; DSttlL/::pM^'-f FMl 08±tC0. S/zmi?) 

[0 0 56] pffla>-^i?bji±tpamffi^Ni i:A 30 

SrlOOA. AuSrl BOOAfc-ri)., ±fz. pS«ffi 
h Mffi-r j; 0 tcKffi i: ^ I. 1 coa-ft;;^?' U A^S-ft;^ 

tl^^^lsJitCfiT i i: A 1 J; i9 nS«ffi^?g|£-rS » T 
i{i200A. AliSQOO kOimM-h.'th. ^lOp 
U-yi^'itcXh^-frjg^SixTioO. |5lt 

Kttffii; LTRhO (ffi'fbai;''>A) /Pt/AuSr 40 

(3000A-1 500a-6000a) C^MW-X-B^ 
■t^. ttz. na«&Jlt^inM>'^°-y^■mffii:LTNi 
/T i /'A uSr (lOOOA-lOOOA-8000 

A ) (^mmx-mfm-^ . 

[00 57] mmmmk. n MSffitiij* x ^ r l 
T . u -y h ^ Ttcsit^:^ [^fiTv ^~mzmm l . 

^HMMtcS i O2 tT i O2 X D^.&limfr^iiJKSrft 
[0058] WcCOX 0 \,zLX%ih>tltz ^-if*^ Ji. 50 
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^?atCfcO->TLi:V-if62. SkA/cmS^ 5 — 6 0m 
^<^:>^Mzi5\^X%m.^^A: 0 5 nmC7)3li|^^(7)P- 

1 0 0 0 — 3 0 0 0 OB#P^&^-r« 

[0059] \_mmmA ] simm i i ow/^nytM-ft 

[00 60] i-r, GaN^^MOCVD^acO^jB 

^F^tc-b >y h L. 10 5 o°cTm'{m^mmz^ tm 

G ( h U^^;l^;i^ y'>j^) . TMA { h*J ^^J\^TJV'S. 
—■^M.) , T^-^— T&fflC\ A 1 0 . 0 5 Ga 
0. 9 5 N j;D=5r-ST> K— TnM^y^'i^' hill 0 1 
iljJ.m<7^mmXlS.^^M:h. ^(T^ma. GaN*^^>^ 

^im^tcomx. mmmtLxcr)mmi^-th. tz 

fit, ic7)r>- h-rnM3>'^':7 hii(i*iii&-r-&<ri: 
[006 1 ] Mz^ r>'K— 7°nMrjy^'^' hii^rflS* 

mzmmm3}:.nm.<n^wx-^^\>znm.^y99 vmi 

02/^y y9^±Ml 03/nM^9'y Fill 04/ 
nm.^'^ h'Ji 1 0 5/^S'ttii 1 0 6/pMl:^Htji46 
ill 0 7//pMX?W hill OS/pS^^'y hill 0 9 
/pM:?:^^'i5' hiil 1 0SrJSS$ii:.&o 
[00 62] ^COf^, y^yS/lil. 7//mf'; 'y ~/Xh 

2 ) J;'9^r-g.*eift«aM*. x^y^^i^-tJ; DSaiLfc 

p m.:t}A h ii 1 0 8 ± lizmw-i 0 . 5 // mi.:iTT-ffM-r 

So -e-JOf*. Xh^>fT?g*ctStfJL;^CpS:3>':J'^' h 
il±fcpSfl:ffi^N 1 fcAu J; D?FMt-So P 
Sm®sOMi¥i: LTtiN i (lOOA) . Au (130 

OA) h-th. ±tz. pmnm^m^LtzmzmmM^i^ 

Lfznm.^y99hm±.l,Znm.mmm-h. .lOn 
WMMiT i/A 1 (200A-8000A)'C 

pmM&tn—m±.\>zmii<zm^-th. pM« 
ffi. nM«ffi±t:mm^N°-y h«®^m-r§. pS 

fl;ffi±(c(i: p N° 'y h ma i: L T R h O ( K^bn -J^ 
A)/Pt/AuSr (3000A-1 500A-600 

OA) i7)JKUx-jfM-r-&<> ^fz. nMmffiitCiinM^N' 
■y hTOi: LTN i/Ti/AuS (100 OA- 10 

00A-8000A) ^mw-xm^-t^ o 

[0063] «»^fi!tf*. *Mco«HMSrX^' :/t 

X . U 'y h ^ r tcSli:^r:^r&]-Cv s-;tl:(c^iB L , 

nwffitis i 02 1 02 k^^j:^mm^^mmi^ 

m^^'y-tLxmrn-th. ^cDfk. U'y'Jxh^^y 

[0 0 64] &.±.coxoi,zLx%^rirzu~^m^ii. 

^St-i3t^TL^Vifl2. 8kA/cm2, 5 — 6 0111 



(9) 

1 5 

1 0 0 0 — 3 0 0 0 Offi^ia^:^^^ 

[0065] Lmmm s ] mmm 1 1 i o %i^tifz^y 

K60MJtE^#ffp^t-fe yhL. 10 5 o'c-ca-ft;^^g^*#: 

TMG ( hU^^;l';!yU'>A) . TMA (hU;<^ 
/PT^PS^r^A) . ry^— TSrffll\ A 1 0 . o 5 G 10 

ao. 9 3 N^'o^^Tyv^—ynm^y^-? hmio 

[0066] mzmmms t mmco^f^x-iPiTiomizm 

0 3/nSi?9-/ 0 4/nS;^'-^ Kill 0 S/S 

ttig 1 0 6/pM«^Mtji*^ii 1 0 v^m 

1 0 8/''pM?'^ y KMl 0 9/i>m.^y-9^ VMll 20 
0(7)JllS-C«$-ii:l.« 

[ 0 0 6 7 ] ^c7)f^. UvS^'lil. 7jumT-U -/i^'X h 

tj: '9sait--i., 't'tofi, z rmim (±t LTZ r O 

2 ) X^tc^W^^m^. :t.^yi-y^'l,zX^m\^Ltz 
P KS 1 0 8 ±tM/¥ ^ 0 . 5 mtlTTfliJjjSc-r 

M±tcpSmairN i i:Au J; OffM-r-l.. ;<rT\ P 
mW&comMh LTtiN i (lOOA) , Au (130 

OA) h^t. ±tz. vmrnm^m^^Ltzmzmtm^ 30 

Lfznm.-^y9 9 Vm±.\,ZnmMM^m^^i>, iOn 
M«®{i:T i /A 1 (200A-8000A)f 

vmMMtn-m±.i.z^'<i\>zmm- ^ . s^ic. pma: 

mthiitipM^^'y tTRhO (^•fl:n>?'7 

A) /Pt/AuSr (3000 A- 1 500 A- 600 

OA) commsmm-^. ttz. nmMM±.i>zi,i.nw^ 

"/ Y^VMt LXN i/T i/Au$r ( 1 0 0 OA- 1 0 

00A-8000A) O^ff T-?FM-r •§> . 

[0068] m&mmk. xucommmtr^^ i^y^L 40 
^PHffltcs i 02 i 02 J; Ki^^mmi^^mm^^ 

\ii±.^ Kin^iifz u~^m^c^m^mfm. 500-1 

000 OBtP^i:^!.. 

[00 69] [mmme i njfeM 1 izx Kin^^titz^y 

ny^'^ hSl 0 1 ^fiK*$-li:.|)„ KKSrMOCVD^ 50 
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mcom.mm^iH^z-t M-, 10 5 o'cxm^m^^mi^ 

i,Z^ TMG ( hU;<f-/t^;i?'U'>A) . TMA (hU^^ 
/I'TfUS. — ^A) . ry^:— T^fflVV A 1 0 . o 5 G 
ao. 9 5 N J; D^-SryK— TnMny^'^' hJil 0 
iS-l/xmcOHUfBScA^-tt-S.^ ^coma. GaN*^^> 

^^m^m^bcomT. mmmt Lx<r)mm^^-r^. 

[0070] mMTyY—ynm^y^-? bSi o i ^ 

^«$ii:5t»K±t:. mmm3hn^^x'nm.ziy^^ 

hMl 0 2/^y'y^m±Ml 0 3/nM^'7'y YMl 

0 4/na;>5fW YM 1 0 S/SttS 1 0 6/'pM«-f ffl 
t3iis6Ml 0 7/pS;^f-f 1 0 8/pm.9 y y VM 

1 0 g/pMny^:?' h® 1 1 0 cO)iT-^»#*^ SrfiSt 

[007 1 ] mz. mmi,zi:^^yr-{rmwL^mi: 
m-f^.mz. nmziy:}^i^hmiJ^-/^yyizj:'om 

ffi-r-S . -e^OfS:, Z r K^t^ (it LT Z r O 2 ) J: D 

1 0 8 ±izm!f^ 0 . 5 mi,:JiTT-ff^BS;-ri. o -eco 

fl. xb^-^7M(cSa}L./::pM3>-^i? bM±t=p 

M^ffi^N i i; Au i DIM-f"-?). i.rt\ pMfl:ffi(50 
Mffi: LTtiN i (lOOA) . Au (1300A) t 

-r-s.« tfz., pmmm^mf&LfzmzmmminLfznm 

T i /A 1 SrMff (200A-8000A) X'pSMM 

tm—m±i>z^ni>zmm-i>. pma:®. ns 

{i:pM^^°>y h'mffi^:LTRhO (K-ftni^v/A) /P t 
XAni (3000A-1500A-6000A) Oli 
J*T'ffM-r.&» i/::. nmM&±l,ZiinmJ-<^y¥m&b 
LTN i/T i/Au^ (1000 A- 1000 A- 8 

0 0 OA) cOMi¥-CffM^.So 

[0072] mmmm. s^io^HWSrxi? ^-f y t 

T . u -y i^'x h 5 ^ y°i,zmm.^^i}{^xy <-mzmm l . 

PMffitcS i 02 fcT i 02 ct 0=5rSP«#:^S)«Sr^t 

i,ZW-n^:tj\^X\ .^N'-^«)ifLT^-^f^-yTi;^S„ 
l-XtJ; Ot#^fL^c^-^f'«i^o*^*^{i. 1 0 0 0- 
3 00 00^P^i:^^. 

[00 73] mmmii ±mmim\3-'6i,z^^^x. 

nMflS&Ti/Al (200A-8000A) . pS 
mffi^rN i /Au (100A-1500A). nMy^-y 
y^VMb P M■^^°-y VM&t ^ N i /T 1 /A u ( 1 0 0 
0A-1000A-8000A) t ■r■S>lil^'M±I5I*#T• 
•^#ttii 500—10000 B^rel t tc^ o 
[0074] [^M8] Cffi^^ffii: L, :^'J7 5ffi 

^Amh-t^'^yr^Tmm.imm.i^zm\^. mm.i±. 

tCVDjStCiOS i O2 iO^C-S^^aii^ 0. 5/xm 



1 7 

mios i 02 J:^^hmmi:wm-t^^. ^xn. .r<7)ffi 

[0 0 7 5] MOCVDiStJ; 0, ?as&5 10 

J; o . ms^^x'Mi 1 0 5 o^ctcLT. 

TMG. ry^— r. i^^yy^X^ Cp2Mg {i^9u 

[ 0 0 7 6 ] . K 7 X -y ^ >'^'-c-^ V 
i-y^l/ZXK). iS*! 2 0°ct\ 
m. CF4Srfflvv S i O2 f*HMSrffi^)l^<. S 

i:. mi3\^^M^-^fzm 1 coM-fbti^^i^cDiaiffljo it;'' 

±aJ: "9 , ;^l±T-MOC VDffit: j; 0 . vSJg* 10 5 0 
Cp2 Mg (ix>?n-^>'^>^'a:-;PV7-^--;^'>A) Srffl 

[0077] i-XhJ; D»^ix?^c*K±t-IS 1 <Dm\LiJ^} 

^HC 1 ;>!?X2r?]ii-r>r ttJ; '9GaC 1 Sr^Jjg-TS » ^ 

T>-^— r;«fX$:}I-rc:i:tCj; OGaC 1 fcr^^:— T 

;??'Xi;^RiES^t*iK«^iCGaNejgJjg-ri.<. 4^^^. 
^^Ur;^?XtcM*. at^'/Xfi^^^ffl^.-^TS i C 1 
4£afLt-<Ii:T-b-b°>'i5''^^TV\ Si F-TGaNj; 

^ « ffi 1 oM^t;*?' 'J jt^^^t-^^i^coj^SMJS^ 
5 0//m/h o u r tT. G a C 1 id-J±{i 1 . 2 5X 
10 - 3 atm. NH3 :Ji-ffi{±0. 375atmi:-r 

S . S i C 1 4 ^"-Jia 2. 87Xl0-7atinh-r 

<r coffi 1 coa-fLX?" y '>i^9^'ft:-^#^#:j±M/J 5 o 
[ 0 0 7 8 ] <^:t . mi <^m.\\Lii^) d^^M^-^w^m'^ 

±t:. ai2c^a^t;^y'!7A^f[:^l)¥S#:^^Nn:5r'>'lil 

S-ttS o iOB#OJjSi**f+h LTJS, S i C 1 4 

1. 0x10-8 atmi: LJtlJJlJ'[-{i)^S^#&IS 1 i^) 



30 



40 
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U A^^t-^!f?il^S#:S:^;g3S jK 50^im/hour 
T-MJi 1 0 0 xtmT )3£;R§-tt-& <. 
[0079] liLht i '9»^m.m260a-f[:;^? UT>A^ 

fi^JKj&n xio? cm-2 \;Xft.-^£h<&Xmt£:mAYJi 

u A^-fk-^^^a^^ffiw-r >! h -g. . 

[0080] LUMl^J 9 ] ilE^M^Jti^t^-r . m 1 60 

*aJK lOO/xm/'hour -C^;R§-1^:l.mW±|S|^fr 

mMi±^&ii^^$Mm ttc'O. 1X10 8 

cm- 2 12JlTi;^r-l.ffi^Pig^ra-(L^'U'>A^-fL-^!fl!i^ 

[008 1] 
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